We present in this article an epidemic model with saturated in metapopulation setting. We develop the mathematical modelling of HIV transmission among adults in Metapopulation setting. We discussed the positivity of the system. We calculated the reproduction number, If 
Introduction
Numerous mathematical models have been developed in order to understand disease transmissions and behavior of epidemics. One of the earliest of these models as discussed by Kermack [1] , by considering the total population into three classes, namely, susceptible (S) individuals, infected (I) individuals, and recovered (R) individuals which is known to us as SIR epidemic model. This SIR or SI epidemic model is very significant in todays analysis of diseases. SIR Model:
The SIR model labels these three compartments S = number susceptible, I = number infectious, and R = number recovered. This is a good and simple model for many infectious diseases. Birth→S→I→R→Death and The SI model labels DOI: 10.4236/apm.2018.83011 220 Advances in Pure Mathematics these two compartments S = number susceptible and I = number infectious. This is a good and simple model for many infectious diseases. Birth→S→I→Death.
In the mathematical epidemiology area an key concept is associated to the basic reproduction number ( 0 R ). This is defined as the second expected number produced from just a one individual in a susceptible population. For any infectious disease, one of the most key concerns is its capacity to invade a population, as studied by various authors [2] . This can be expressed by a threshold parameter: if the disease free equilibrium is locally asymptotically stable, then the disease cannot invade the population and 0 1 R < , whereas if the number of infected individuals grows, the disease can invade the population and 0 1 R > , as studied by various authors [3] .
Compartmental Model and Differential Equations
In this section, we approached this study by using SI deterministic model.
In our model system the recruitment into the susceptible human population is only by births ( λ ). The size of the human population is decreased by natural deaths ( µ ), infected and awareness/education. Uneducated 
From the proposed schematics of the compartment model shown (see Figure   1 ), we extracted a metapopulation model for HIV dynamics among the youth coupled with awareness/education i.e., we extended the single patch disease model to include multiple patches. A schematic of the Metapopulation Model (see 
Positivity and Boundedness
The theory of ordinary differential equations requires that, for every set of initial conditions ( ) 
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be the solution of the system (2.0).
1) Given the initial condition
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for every 0 t ≥ such that the solution will remain in Ω with probability of one.
2) The solution 
Evidently, the coefficients of system (2.0) are locally Lipschitz continuous.
Hence, for any given initial condition
there exist a unique local solution ( )
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, where T is the final time. Here, it can be deduced that ( )
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Summing the total population of system (2.0) gives ( ) ( )
Again, we can verify in (2) that , , ,
. It can therefore be verified that the solution 
is invariant by system (2.0).
Calculation of the Basic Reproduction Number
The basic reproduction number ( 0 R ) is defined as an infections originating from an infected individual that invades a population originally of susceptible individuals. 0 R is used to predict whether the epidemic will spread or die out.
In the next part, we will analyze the dynamics of 
The above system can be represented in matrix form as
where f is the matrix of the infection rates and v is the matrix of the transition rates.
The spectral radius of the Metzler Matrix, ( )
, is defined as the largest eigenvalue of the Metzler Matrix [4] . Thus:
,
, 
We note that in case 1 the function V is a Liapunov function and in case (2) V is a strict Liapunov function.
Here, we investigate the local stability of the disease free equilibrium point 0 E , by employing the method described in [7] [8] to linearize the model system (2.0) by computing its Jacobian matrix. The Jacobian matrix is computed at disease free equilibrium point by differentiating each equation in the system with respect to the state variables , , 
The characteristics equation corresponding to the above matrix (
then both eigenvalues are negative. The condition 5 0 λ < , 6 0 λ < , 7 0 λ < and
respectively. Hence the disease-free equilibrium is locally asymptotically stable if the basic reproduction number, 
therefore be ascertained that the function is a Lyapunov function for system (2.0). Hence by Lyapunov asymptotic stability theorem [10] , the equilibrium 0 E is globally asymptotically stable.
Conclusion
In this study, we approached using deterministic model. We developed a 
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